The DNA demethylating agent 5-aza-2'-deoxycytidine activates NY-ESO-1 antigenicity in orthotopic human glioma.
Cancer/testis antigens (CTAs) are considered to be suitable targets for the immunotherapy of human malignancies. It has been demonstrated that in a variety of tumors, the expression of certain CTAs is activated via the demethylation of their promoter CpG islands. In our study, we have shown that while the composite expression of 13 CTAs in 30 human glioma specimens and newly established cell lines from the Japanese population was nearly imperceptible, the DNA-demethylating agent 5-aza-2'-deoxycytidine (5-aza-CdR) markedly reactivated CTA expression in glioma cells but not in normal human cells. We quantified the diminished methylation status of NY-ESO-1-one of the most immunogenic CTAs-following 5-aza-CdR treatment by using a novel Pyrosequencing technology and methylation-specific PCR. Microarray analysis revealed that 5-aza-CdR is capable of signaling the immune system, particularly, human leukocyte antigen (HLA) class I upregulation. (51)Cr-release cytotoxicity assays and cold target inhibition assays using NY-ESO-1-specific cytotoxic T lymphocyte (CTL) lines demonstrated the presentation of de novo NY-ESO-1 antigenic peptides on the cell surfaces. In an orthotopic xenograft model, the systemic administration of 5-aza-CdR resulted in a significant volume reduction of the transplanted tumors and prolonged the survival of the animals after the adoptive transfer of NY-ESO-1-specific CTLs. These results suggested that 5-aza-CdR induces the expression of epigenetically silenced CTAs in poorly immunogenic gliomas and thereby presents a new strategy for tumor immunotherapy targeting 5-aza-CdR-induced CTAs.